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LECTURE I.

Rheumatism not to be regarded as a mere affection of the
joints.-Arthritis only one of many rheumatic phenomena.
- - Various phases cf the rheumatic state.--General cha-
racteristics of the rheumatism of childhood as compared
with that of adults.-Comparative insignificance of the
joint affection.-Greater prominence and frequency of
other phases.-Tendency of the various phenomena of the
rheumatic series to appear independently.-They may
,occicr singly, or in various combinations, in varying order
of sequenee, at different intervals oftime.-Examples.-
Inflnence of inherited tende7ac,y.-Ircfluence oj sex.-The
rheumatic phenomena considered in detail.-Arthritis.-
Special characters in childhood.- Variation in the chief
symptoms from the adult type.

MR. PRESIDENT AND GENTLEMEN,-There is perhaps no
serious disease more familiar to us than acute articular

rheumatism; it is one of the disorders most commonly seen
in the wards of a general hospital; it is constantly encoun-
tered in private practice; and I must confess that when I
ohose Rheumatism as the subject of the lectures which you
have done me the honour to ask me to deliver, I was almost
afraid that it might be deemed too trite and commonplace,
destitute of sufficient novelty and interest. But there is a
certain advantage in treating of a matter with which the
audience are sufficiently familiar, and I trust I shall be able
to present it to you in some new aspects, and to attract
attention to certain points of great interest hitherto, I

think, insufficiently considered; and thus I hope that my
choice may be justified, and any unfavourable criticism in
this respect eventually disarmed. I must premise, at the
outset, that in these lectures I shall use the terms 11 rheu-
matism" and " rheumatic" in the strictest sense as applying I

only to that form which is distinguished as acute or genuine
rheumatism, of which what is known as rheumatic fever is
the most extreme expression in adults, but which appears
with every degree of acuteness and severity, and also, as I
hope to show, in many different phases.
Acute articular rheumatism is not only an extremely

common disease, but it has very striking and obvious sym-
ptoms by which it is readily recognised; the swollen, tender,
painful joints, the fever, the profuse sour-smelling perspira-
tions, render a typical case unmistakable and distinct;
yet this is a picture of the disease very rarely seen in
childhood. Even in its milder forms, genuine articular
rheumatism preserves its special features; some may be
absent, others modified; yet the stiffness, tenderness, and
swelling of joints usually indicate the nature of the affec-
tion. Yet this, again, does not represent rheumatism
completely as seen in childhood. We are so accustomed to
associate the term " rheumatism with this condition of
the joints, to regard it as the chief and essential feature,
and any associated affections of other parts as mere com-
plications, that it is difficult at first to realise that articular
inflammation is only one of many direct and sometimes
independent manifestations of the rheumatic state. This
is, however, the one central idea which I wish to enforce.
The ordinary conception of acute rheumatism, as essentially
characterised by articular inflammation, is baserl upon
observation of the disease as we see it in adults; in them I

the arthritis is one of the most constant, prominent, and
characteristic of the morbid phenomena which arise. The
names rheumarthritis, polyarthritis, polyarthritis synovialis,
and polyarthritis rheumatica acuta, reflect this narrow view.
A study of the disease in children, however, leads to a far

wider conception. In the rheumatism of early life other morbid
conditions appear prominently and constantly, which may
claim equally with the arthritis to be regarded as direct
results of rheumatic activity, and in childhood arthritis
cannot be regarded as alone typical, essential, and repre-
sentative.
The most complete and comprehensive manifestation of

the various phases of rheumatism belongs, indeed, to the
period of childhood; it appears then, under the simplest
conditions, and this presentation of the disease should be
regarded as representative, and the changes which take
place in the phenomena with advancing age regarded as
modifications of the earlier and more perfect form. I will
ask you, gentlemen, to put aside, at any rate for the
moment, this limited and narrow view of rheumatism as
inseparably associated with arthritis, a view based upon
observation of the disease in grown persons, and to look at
it from a new standpoint.
There are certain affections which have been observed to

be so frequently associated with acute rheumatism that the
existence of some pathological connexion between them
has come to be very generally accepted, although the extent
and intimacy of the association may be a matter of con-
troversy. Endocarditis and pericarditis, for example, are so
constantly seen as immediate accompaniments of articular
rheumatism, even in adults, that there is no question of their
relation to it; and in the case of children the connexion is
still more frequent and more intimate. Pleurisy, again,
and tonsillitis are allowed to be not unfrequently accompani-
ments of articular rheumatism in both periods of life. But
with these I think the list ends as far as adults are con-
cerned. If we turn to children, however, we learn that the
scope of acute rheumatism is wider still. Other mani-
festations appear in undoubted association with it in early
life, and must be included in the series of rheumatic phases,
although some decline or disappear in later life. Subcu-
taneous tendinous nodules, chorea, and exudative erythema
ire (the first I think always, the two latter commonly)
levelopments of rheumatism. There are other affections
which have been deemed by some to be minor expressions
)f the rheumatic diathesis. I have not satisfied myself
ipon this point, and I wish to limit the list to those gene-
’ally accepted as having some connexion with it. The claims
)f endocarditis, of pericarditis, of pleurisy, of tonsillitis,
)f exudative erythema, of chorea, of subcutaneous nodules,
,vill hardly, I think, be seriously disputed. I shall have
something to say on this point when I come to speak of
ihem in detail; but for my present purpose I shall assume
ihe connexion and speak of these seven phases, together
vith arthritis, as the rheumatic series.
Let me not be misunderstood in this matter however. I

Lo not say that the rheumatic poison, or whatever the
norbid influence may be, is the sole cause of these affee-
ions associated with rheumatic arthritis, any more than
t is the sole cause of inflammation of joint structure.

rhey are set up by other causes, just as arthritis is set up
y other causes; arthritis, for example, may be set up by
nechanical injury, by the poison of gout, or that of septi-
femia or pyceinia. Yet the rheumatic poison is the most
ommon exciting cause of arthritis, and so with other
members of the rheumatic series. Take, for instance, peri-
arditis, endocarditis, and pleurisy. The most common
ause of the first two, at any rate, is rheumatism. Yet
hese same inflammations of the pericardium, endocardium,
nd pleura are now and again set up by the septic or
yaeruic poison, or that of uraemia. Tonsillitis, erythema,
nd chorea, in like manner, are undoubtedly set up by
ther exciting causes as well as by rheumatism, although
ie latter is a frequent and potent one. The only manifesta-
on of the series absolutely and solely rheumatic, never
,irred up, as far as I know, by any stimulus except the
18umatic stimulus, is the evolution of subcutaneous
ndinous nodales.
It appears, then, that the rheumatic virus (whatever its
:act nature and by whatever physiological machinery it
its) which produces the articular inflammation produces
like manner inflammation of the fibrous tissue of the peri-

,rdiul11, endocardium, and pleura, and that of fasciae and
1,
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tendons. It has clearly an irritant inflammatory effect upon
fibrous tissue, not of the joints alone but of these other
structures. It affects, moreover, mucous -membrane and
skin, and disturbs nervous centres. The conception of
rheumatism, then, which I shall endeavour to put forward
and establish is this broad one: That the terms "rheu-
matism" and "rheumatic" must be held to include many
various morbid expressions-the series of phenomena I have
laid down,-and must not be regarded as a special inflamma-
tion of tendons and ligaments or synovial membranes,
or a condition of which this is always the chief feature,

accompanied by complications - and sequels. The term
" diathesis" is quite inadequate; there is something more
than mere tendency-a common factor concerned in the
production of these different phases-and forming the link
between.
The rheumatism of childhood exhibits a marked contrast

to the disease as it is seen in mature life. The articular
affection, which is regarded as the very type and essence of
the latter, has not yet become the chief feature, but is

usually slight and subordinate, and, indeed, may be absent
altogether from a seizure undoubtedly rheumatic in its
nature; while other phases, again, less marked in the disease
of adult life, or even absent from it altogether, rule as pro-
minent and characteristic features. The joint tissues are less
susceptible ; the other fibrous tissues more so. Subcutaneous
nodules, which are so frequent and significant in early life,
practically disappearwith the advent of puberty; and chorea,
so common in connexion with the rheumatism of childhood,
disappears as full maturity is reached. Endocarditis and
pericarditis, again, frequent as they are in adult life, are
more frequent still in children-i.e., they tend to decline as
age advances.l In the rheumatism of early life arthritis is
at its minimum ; endocarditis, pericarditis, chorea, and sub-
cutaneous nodules at their maximum. As life advances this
is gradually reversed; the joint affection becomes more pro-
minent, constant, and typical of the disease, and reaches
its maximum ; while the other plaenomena decline and tend
to die out. So that, if the picture of the disease had been
drawn originally (as it should be) from the rheumatism of
childhood, the articular affection would not have been taken
as representative, or endocarditis and pericarditis spoken
of as complications. Endocarditis or chorea would have
been taken as the primary essential phenomena, and the
articular affection as a complication. Yet none are really
to be regarded as complications. When, for instance, any
of these phases-pericarditis, nodules, or chorea-occur in
immediate association with arthritis, they are in no way set
up by the arthritis ; they may come before it or after it, or
occur quite independently. And so with the articular affec-
tion : the various phases are not complications or sequeice,
but direct manifestations of rheumatic activity.
Another point of distinction between the rheumatism of

childhood and that of later life is the tendency of the
various phases to arise independently and apart from each
other. They do, indeed, occur grouped together commonly
enough, as in adult life; but often also the series of
rheumatic events is spread out, scattered over a period of
months or years, so that the history of a rheumatism may
be the history of childhood. There may be, for instance, an
endocarditis at one time, a chorea at another, a tonsillitis
at another, without any other manifestation at the moment,
and yet each may be as essentially an expression of rheu-
matism as the articular affection, which may perhaps have
happened long before, or does not appear until long after.
Look, for instance, at Series VIII., in the abstracts of cases
in the table, showing the succession of rheumatic events-
the first event was chorea, the articular affection not occur-
ring until eleven months later; or at Series II., where
the first event was an endocarditis which had occurred
years at least before any arthritis was observed; or at
Series X., where there were two attacks of chorea before
the arthritis appeared. There was nothing, under the
present system of taking articular affection as the key to
the condition, to show that the chorea or endocarditis were
rheumatic at the time they occurred. More usually, how-
ever, two or three phases occur more or less closely together;
as, for instance, the common coincidence of arthritis with

1 The statistics of the Collective Investigation Committee of the
British Medical Association (British Medical Journal, Feb. 1888) give
72 per cent. of heart disease in rheumatism in the case of children, as
compared with 46 per cent. in male adults. In the case of female adults
the difference is no so marked&mdash;i.e., they retain in some degree the
special proclivity of childhood.

endocarditis (as in Series I.), or chorea, nodules, and
endocarditis.
The rheumatic series as seen in children may, indeed, be

complete or incomplete in any degree. The whole series
may follow in succession or it may be limited to a single
event-even an arthritis only, or a chorea only, or an endo..
carditis only, without subsequent development of any other
rheumatic seizure. Again, the combinations of the different
phases of the rheumatic series may follow any order of
sequence. Sometimes-most commonly-an arthritis first;
sometimes a chorea first ; or an endocarditis. We are so
accustomed to regard arthritis as the starting-point, and
other manifestations as complications or sequele, that the
possibly rheumatic nature of the affections which come
before it is liableto be overlooked. Yet these manifestations,
developed previously to arthritis, cannot be looked upon as
complications or sequehc, for there is no arthritis to com-
plicate or follow. They are direct and independent results
of the rheumatic disturbance. Further, these phases of
the rheumatic series may be either closely associated in
point of time, singly or in groups, or scattered, with varying
intervals between. Here, again, we are so accustomed to
look at the short series of adult rheumatism, minus chorea
and nodules, occurring coincidentally with arthritis, that
even a group of significant affections occurring apart from
arthritis would hardly be recognised as rheumatic. And
so on with the other members of the morbid series, some of
winch, again, may be repeated more than once. Clinical
examples, from cases actually observed, will serve t(>
illustrate most clearly some of the various combinations
and the wide range and protean character of rheumatism in
children. The most frequent of all is the one with which
we are so familiar in adults.

Series L-(1) Arthritis; (2) endocarditis; these may recur
frequently without other phases. H. B. K-, a boy of nine,
was brought to the Hospital for Sick Children in Jan. 1888,
with rheumatism of the joints and advanced mitral dis-
ease. Here the arthritis recurred almost yearly, and
probably the endocarditis, for when examined in 1888 there
were marked thrill, a double murmur at the apex, and
enormous hypertrophy and dilatation, while the chorea did
not appear until six years after the first arthritis. Often
in childhood to these two manifestations are added the
development of nodules, and perhaps pericarditis or

pleurisy.
Jt/te .&mdash;&mdash;/. JLJL. &mdash;&mdash;&mdash;&mdash;&mdash; WU,’5 UIUUgl1l1 vu (jIlt: LlU:::;PIlJ&eacute;tll JU1

Sick Children in May, 1888, for pains in the knees and
various joints. Small subcutaneous nodules were found on
the knees, elbows, and malleoli. He had had pains in the back
of the knees and in the ankles for the previous five weeks,
never before. There was a double mitral murmur with great
hypertrophy. Pleurisy developed on June 7th; then a
fresh crop of nodules on June 9th; pericarditis on June llth,
and again on July 14th ; fresh crop of nodules on July 14th.
With this came excited action of the heart; the pulse rose
to 140, marking the advent of fresh endocarditis and pro-
bably of pericarditis. Pleurisy (slight) followed on Aug. 16th;. ;.
after this, gradual failure, and death on Sept. 6th. In this
case the endocarditis must have occurred some years before
the pains in the joints were first noted, which was only five
weeks before admission, whereas the heart disease was of
long standing, as evidenced by the great, hypertrophy. It
is to be noted, too, in this case how endocarditis, pericar-
ditis, and pleurisy coincided with the appearance of fresh.
crops of nodules.
Another common series is that represented in
Series 777.&mdash;(1) Arthritis and endocarditis; (2) chorea.

George S-, aged seven years and a half, was admitted
for right paretic hemichorea. He had had rheumatic arthritic
seven months before, accompanied by endocarditis, evidenced
by a loud mitral murmur. Two months later he had chorea;
then a second attack, for which he was admitted. There
was a family history of rheumatism ; the father had had.
rheumatic fever ; the mother chorea as a child.
Sometimes the arthritis appears to lae missing. Thus :-
Series ITr-Henry C-, aged ten years and a half, was

admitted to Great Ormond-street, June, 1878, with mitral
stenosis and regurgitation and great hypertrophy. He had
never had any joint affection, but lie had had chorea three
years before. It was found, moreover, that his mother had
had rheumatic fever, and was suffering from valvular disease
of the heart resulting from it. I think that in this case the
morbus cordis must be reasonably attributed to rheumatic
endocarditis ; the chorea to rheumatic influence likewise,
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although no arthritis had appeared up to the time of
observation.
The combination in which the articular affection appears

last in the series throws much light on such cases as the
preceding. Here is an example :-

Series V.-Alice W -, aged sixteen, admitted to St.
Mary’s Hospital complaining of pain, stiffness, and tender-ness of knees and ankles. On examining the chest, well-
marked mitral disease of old standing was found-viz., a
loud regurgitant murmur, with great hypertrophy and
dilatation. The original endocarditis must have taken

place years before. Yet, observe, she was not known to
have had any joint affection before the present attack ; but
she had had chorea four years before, and, moreover, her
mother had had rheumatic fever; her mother’s sister had
had rheumatic fever. Can there be any reasonable doubt
that both chorea and endocarditis (which, no doubt, occurred
with the chorea four years before the articular rheumatism)
were both of them rheumatic? Yet, until the articular
affection appeared, which was delayed to the age of sixteen,
this case was exactly similar to the preceding. If the chorea
and accompanying endocarditis had been recorded at the
time of their occurrence, there would have been nothing to
stamp them as rheumatic, and the endocarditis would have
been styled "choreic." The appearance of acute articular
rheumatism afterwards, and the family history of the dis-
ease in mother and aunt, revealed the link between the
different phases. I
Another combination where arthritis and endocarditis i

commence the series and pericarditis and chorea follow
later on is thus shown :-

Series VI.--A. B-, a girl of twelve, was admitted into
St. Mary’s Hospital in 1884 for severe chorea. She had had
rheumatic fever three years before; she had also had endo-
carditis, as evidenced by a loud mitral murmur. The chorea
rapidly got well under arsenic; but just at this point acute
pericarditis came on. There was not the slightest affection
of the joints, yet I take it both chorea and pericarditis were
rheumatic.
You will observe that either endocarditis or pericarditis

is present in each of the preceding series. Yet these most
serious of all the rheumatic phases, present, as I have said,
in nearly three-fourths of articular affections in children, is
sometimes wanting. Happily this was so in the case of one
of my own boys, and his history also illustrates the con-
nexion of two of the less prominent phenomena of the
rheumatic series--viz., purpura rheumatica and tonsillitis.

Series TTIL-F. M. C-, a boy of seven, had acute
articular rheumatism, with tonsillitis, in 1878. There was
no endocarditis or pericarditis or other manifestation-
arthritis and tonsillitis only; and for several years there
was complete quiescence of rheumatic activity. Then in
1883, or five -years after the arthritis, purpura rheumatica
appeared; this was unaccompanied by any other phase.
Then, about one year later, chorea and emotional attacks
occurred. Finally, he had tonsillitis, recurring frequently
and severely for four or five years.

In all the examples yet given the rheumatic series has
been incomplete, as indeed it is most commonly, many of
the minor phases especially being wanting. This is, how- i

ever, partly due no doubt to the imperfection of the record, 
’’

many of the cases being taken before the significance of
subcutaneous nodules, tonsillitis, and erythema was fully
recognised.

I will add, therefore, in conclusion of this part of the sub-
ject, three more combinations, in which the series is fuller
and almost complete.

Series VIIL-Look at the remarkable succession of rheu-
matic events, occurring chiefly in groups, given in this series.
W. S-, a boy of five, was recently under my care in the
Children’s Hospital. The first event was an attack of
chorea in November, 1886, when the boy was between three
and four years old. This was almost certainly accompanied
by endocarditis, for a double mitral disease of old standing
was discovered on his admission to hospital a year later.
The second event was an attack of articular rheumatism,
(the first) in October, 1887. The third group of events was a
second attack of chorea, accompanied by an extraordinary
development of subcutaneous nodules, and also by fresh
endocarditis and erythema marginatum, in November, 1887.
The fourth group of events was a series of emotional attacks,
accompanied by furth er evolu tion of subcutaneous nodules and
continued chorea, in December, 1887. The fifth group of events
comprised a second eruption of erythema, a second eruption

of subcutaneous nodules, a relapse of chorea, and (last in
order) a second attack of arthritis, in January, 1888. The
sixth group of events consisted of a third eruption of nodules,
a third eruption of erythema, and tonsillitis, in February,.
1888, followed by death in March. Here I would ask you to
observe that the very first event of the series was chorea.
(probably accompanied by endocarditis), the first appearance
of rheumatism of the joints being delayed until one year
later; so that, if we take the joint affection as the test, there
was nothing, when the chorea first occurred, to indicate its.
rheumatic nature; and it would no doubt have been classed
as non-rheumatic, and the accompanying endocarditis simply
termed " choreic." The rheumatic relation was only estab-
lished by subsequent events, and the last phase was ton-
sillitis, in an unusual place, late in the series.

Series IX.-The next example (F. M-, aged five,
Hospital for Sick Children, 1886) is not quite so complete,.
but represents a common sequence of events. The first was
articular rheumatism in September 1887. There was no
other manifestation at the time. The next event was a.

second attack of articular rheumatism four months later
(January, 1888); and this, again, was unaccompanied by any
other manifestation. The third event came three months,
later still, when chorea developed, and this was accompanied
by an eruption of large subcutaneous nodules, and with
these the first sign of endocarditis, and also another
phase-erythema marginatum. The fourth event, a month
later still, consisted in a fresh eruption of nodules only,
followed by convalescence and quiescence until December"
1888, when the boy was readmitted to hospital with a fifth
rheumatic development, consisting of chorea and another
eruption of nodules. This case presents the unusual feature
of two attacks of arthritis without appreciable endocarditis..
A soft murmur was first found, without hypertrophy, in the
third period, together with the chorea, an evolution of
nodules, and a slight arthritis of one wrist only.

Series X.-The last example which I have to give ex-
hibits the rheumatic events in different order. J. T-, a.
boy of seven, was admitted to the Children’s Hospital lib
December, 1887. The first event in his case was chorea,
accompanied at the time by no other phase of rheumatism,
and attributed to fright (November, 1886). The seconds
event was a second attack, likewise unaccompanied by any
other manifestion of rheumatism, and attributed to fright.
(August, 1887). Up to this period there had been no-

arthritis, but two months later it came as a group of phases
comprising the third manifestation-viz., arthritis, evolu-
tion of large nodules, endocarditis (November and December,
1887) ; then a period of rest for nearly six months; after
which came the fourth group of events, comprising a third
attack of chorea with emotional seizures, a second eruption
of nodules, pleurisy, pericarditis (June, 1888) ; and, lastly,
the fifth and final nianifestation-recurrent endocarditis,
pericarditis (in July, 1888), and death (August, 1888), when
the pericardium was found enormously thickened, the aortic
and tricuspid valves thickened, and the mitral thickened to.
a remarkable degree. In this case, intensely rheumatic,
which ended fatally, it is deserving of notice that two.
attacks of chorea at intervals of a year, both attributed to.
fright, preceded the first known attack of articular rheu-
matism ; and also that the persistent endocarditis and
pericarditis marched pari passu with the evolution of
nodules.

Such, gentlemen, are some of the combinations of the
rheumatic series. They are all taken from actual cases;
but the list is not exhausted ; the varieties are numerous,
as numerous perhaps as the combinations and permutations.
possible with the eight phases I have named as commonly
rheumatic. But the brief summaries I have given will serve
perhaps to exhibit the disease in its different outbreaks, ex-
tending over months or years, as one connected whole, instead
of the fragmentary view afforded by a single phase, or the-
less numerous phenomena of the rheumatism of adult life.

Before I pass on to the consideration of each pha’e of
rheumatism in detail there are two other characteristics of
rheumatism in childhood to which I must make some
allusion. One is the incidence of the disease upon the two
sexes. The other the influence of inherited constitutional
predisposition.
Taking first the influence of sex. The incidence of

articular rheumatism upon males and females exhibits
marked contrasts and variations at different periods of life.
I ask your attention to this, because it has an important
bearing upon the rheumatic connexion of chorea and heart



825

disease, which I shall have to point out later. Taking
males and females of all ages together, articular rheumatism
is somewhat more common in the former. The statistics of
the Collective Investigation Committee of the British
Medical Association2 yield in 655 cases 375 males to 279
women. Up to the age of twenty, however, the balance
is the other way. For this period there is a preponderance
of females. The Collective Investigation Records yield
108 males to 120 females.4 After twenty the males are
.enormously in excess-viz., 263 to 158. 5 Yet, further, this
preponderance of females over males in early life is not
uniform at all periods of this first twenty years, but shows
:a, remarkable variation, which is, I think, of considerable
significance. Taking periods of five years from one to
twenty years, it appears that in the first, one to five years
.of age, boys preponderate-viz., 5 to 1. At the next quin-
quennial period, between five and ten years, they become
mearly equal-viz., 15 boys to 14 girls. At the next period,
eleven to fifteen years of age inclusive, comes a remarkable
’change. The proportion is suddenly and decisively reversed.
During this quinquennial period girls suffer from articular
rheumatism in great preponderance - viz., 47 girls to
25 boys, or nearly 2 to 1. After fifteen there is another
change; the greater liability of girls gradually declines up
to twenty, so that at the close of this period males again
preponderate-viz., 76 to 67.6 The greater proclivity of
females, which has been noted up to twenty years of age,
is then, in reality, chiefly due to their extraordinary
liability to the disease during this particular period of from
,eleven to fifteen. A strong confirmation of this special
susceptibility of young girls to rheumatic arthritis is
afforded by the fact that the rule holds with regard toocarlatinal rheumatism. According to the statistics of 652
,cases of scarlatina at the South-Western Fever Hospital
moted by Dr. Gresswell, to whom I am greatly indebted for
calling my attention to the point and for this information, it
.appears that the incidence of scarlatinal arthritis in girls
and boys between three and ten years of age is about

equal, just as in ordinary rheumatic arthritis&mdash;viz., 4 boys
in 176 cases, 5 girls in 179 cases; between ten and fifteen,
boys 0 in 42, girls 4 in 71, again in harmony with the
results in ordinary rheumatism. The numbers are small,
but as far as they go support the special susceptibility of

girls to rheumatic arthritis.7 So that, if these statistics
hold good, girls from the age of ten to fifteen are about
twice as liable to articular rheumatism as boys, in striking
- contrast to all other periods, when males preponderate.
It will appear later that this greater liability of girls to
rheumatic arthritis during this period corresponds with a
similar liability to endocarditis and chorea.
The second point, the influence of family predisposition,- comes out very clearly* in the case of children. The

tendency to rheumatism is transmitted as strongly as the
tendency to gout. This is more striking than in the case
,of adults: partly, perhaps, for the reason that the constitu-
tional tendency existing is usually excited into activity
before maturity--if it is there, it comes out in childhood ;
and partly, perhaps, because of the greater ease with which
the history of relatives is obtained in the case of children.
The parents supply information about their own genera-
tion and that of their children ; while grown persons,
amongst the poor at any rate, know little, and forget much
’of the generation which preceded them. The estimates of
the extent of this transmission vary according to the
minuteness of inquiry made, and the evidence allowed as
sunieient to establish the existence of the rheumatic state.
Sir A. Garrod traced it in about 25 per cent. Dr. A. B.
Garrod,8 taking adults and children together, estimates it

2 Collective Investigation Records, vol. iv., 1888, p. 67.
3 The statistics collected by Senator from various sources (Ziemssen’s

Cyclop&aelig;dia, vol. xvi., p. 18) give somewhat conflicting results ; but
collectively yield a similar preponderance of males&mdash;viz., 1499 to 1425
females. 4 Collective Investigation Records, vol. iv., p. 67.

5 The general preponderance of girls over boys is borne out by other sta-
tistics. The records of cases of articular rheumatism at the Children’s
Hospital in Great Ormond-street for twenty-six years give 336 girls to
327 boys. In this case the limit of age is for one period ten years, and for
another twelve, so that it excludes a large proportion of cases between
eleven and fifteen, when girls most predominate. Dr. Goodhart’s sta-
tistics give 42 girls to 27 boys (Diseases of Children, p. 510).

6 Collective Investigation Records, vol. iv., 1888. (Analysis of cases
there given.)
7 The susceptibility appears, however, to be more prolonged than in

simple rheumatism. Taking the period ten to twenty-five years, the
numbers are : boys, 2 cases of arthritis out of 80 cases of scarlatina ;
girls, 12 cases out of 118. Yet this is of course, on the whole, a further
confirmation of the special liability of young females.8 THE LANCET, July 21st, 1888.

 at 35 per cent. in rheumatic patients, as compared with
1 20 per cent. in non-rheumatic patients. These estimates
f are necessarily under the mark, since they are founded

solely upon the occurrence of well-marked attacks of acute
) articular rheumatism, and chiefly in adults, all evidence

afforded by minor attacks or combination of other phases,
such as heart disease, chorea, nodules, &c., not being taken

l into account. Dr. Goodhart,9 taking children alone, found
satisfactory evidence of rheumatic affection in 41 out of 69,

! or 57 per cent. The influence of hereditary predisposition is
. well shown by some statistics I have had drawn up, for
: which I am indebted to the late registrar at the Hospital

for Sick Children, Dr. Chaffey. Taking 592 cases of children
admitted for diseases of all kinds, both medical and surgical,
careful inquiry was made into the family history with regard
to acute rheumatism. In 173 there was clear history of
acute rheumatism in immediate blood relatives. Of these
173, 38 had developed unmistakable rheumatic affection,
equal to 20 per cent. If slighter arthritis, chorea, heart
disease, and other less certain manifestations, were admitted
as evidence, this proportion would of course be largely in-
creased. Taking now the remaining 319 in whom no history
of joint affection in immediate blood relatives could be
traced, only 15 developed articular rheumatism, equal to
4’5 per cent. So that with a family history of acute rheu-
matism in immediate blood relatives the chance of an
individual with such hereditary tendency contracting acute
articular rheumatism is nearly five times as great as that
of an individual who has no such hereditary taint. I may
give a few examples to illustrate this influence of family
predisposition.
George L&mdash;&mdash;, aged eight, was admitted to Great Ormond-

street for advanced mitral disease of the heart. He had
had rheumatic fever four years before, followed by two
attacks of chorea. His father had rheumatic fever as a
child, and died of valvular disease of the heart. His
father’s sister had rheumatic fever three times. The
father’s brother had subacute rheumatism.
Take another instance. George H. S-, aged nine

years and five months, was admitted to Great Ormond-
street with slight articular rheumatism, ushered in by
tonsillitis. On examination a loud mitral regurgitant
murmur and an aortic regurgitant murmur were found,
with great hypertrophy. He must have had endocarditis
long before, yet there was no history of any previous joint
affection. His mother had had rheumatic fever; his
mother’s sister rheumatic fever, followed by chorea;
another sister of the mother rheumatic fever; the father
had rheumatism, but of doubtful nature.
Hut these instances of family predisposition, ot which 1

could furnish almost any number, are quite eclipsed by a
case published by Dr. Goodhart in vol. xxv. of Guy’s
Hospital Reports, where, " with a rheumatic strain in both
father and mother, five out of six children under fifteen-
i.e., all but a baby of fourteen months--had either articular
rheumatism or heart disease. A boy of fifteen had had
rheumatic fever twice, and had mitral regurgitation ; the

second, a boy of ten, the same ; the third, a girl of eight,
died of mitral disease; the fourth, a girl, had rheumatic
fever after scarlatina, followed by mitral disease ; the fifth,
a boy of four, was laid by all winter with rheumatism."
And Dr. Goodhart mentions the case recorded by Steiner in
his " Diseases of Children," which shows this proclivity in
a still more extraordinary degree. A rheumatic mother had
twelve children, and eleven of them had rheumatism before
the age of twenty. Now it occurred to me that this ex-
traordinary tendency of rheumatism to develop in certain
families might be due to some special faults of locality or
circumstances, but careful inquiry into a number of cases
showed me that they arose in very various localities, in
members of the family when in different places and under
different conditions.
Having thus reviewed broadly the general characteristics

of the rheumatism of childhood-viz., the comparative
insignificance of the articular affection ; the prominence
and importance of other phenomena, some of which, such
as nodules and chorea, are limited to early life ; the
tendency of these phenomena to appear independently,
scattered singly or in groups through a considerable period,
sometimes one, sometimes another, appearing as the primary
phase, and the others in varying order of succession; the
infiuence of sex, and of hereditary predisposition,-I pass
on to the consideration of the various phases in detail.

9 Diseases of Children, p. 512.
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The first-the arthritis, or articular rheumatism-differs in
many notable features from the acute articular rheumatism
of later life. I have alluded already to the fact, sufficiently
recognised, that the articular affection is usually com-
paratively slight, and may even be absent altogether. It
is, however, I believe, nearly always present at some period
of the rheumatic efflorescence. I have now under my care
at St. Mary’s Hospital, Kate B-, a girl of fifteen, who
was admitted with severe chorea. There was no sign of
articular affection, or of any other condition suggestive of
rheumatism. The heart’s sounds were clear and natural.
There was no history of any previous rheumatic affection of
any kind to be obtained by most careful inquiry, there was
no history of rheumatism of any form in the family, and
the case was put down as an instance of non-rheumatic
chorea. Twelve days after admission, however, she sud-
denly complained of pain and stiffness of the right wrist
and back of the hand, which were found to be slightly but
unmistakably swollen and tender. The arthritis subsided
in forty-eight hours. Three days later a similar pain and
tenderness of the right wrist and hand developed, subsiding
as quickly as the first. It would certainly have escaped
serious notice had not my house physician been on the watch
for the possible appearance of some rheumatic sign. Such
cases give the key to many 

instances of unexplained heart
disease and chorea.10 The arthritis is, indeed, less extreme
in every way ; there is less swelling and tenderness and
pain. It is a comparatively rare thing to see a little childlying still and motionless, bound hand and foot, not daring
to move or turn for fear of pain-the condition so character-
istic of the disease in an adult. There is often merely a little
pain and a little stiffness and tenderness, limited perhaps
to a single joint or set of joints, attracting little notice,
soon forgotten, often overlooked altogether, and constantly
never severe enough for the doctor’s aid to be called in. It
is subsequent heart disease which sends them to hospital.
Often when medical advice is sought the ailment passes
for nothing but a slight feverish attack. Such cases are con-
stantly described as " low fever." And, as the inflammatory
condition is slight, so manysigns met with in severe rheumatic
arthritis are wanting. The profuse sweating, the intensely
and sour-smelling perspiration, which is one of the typical
symptoms in the acute rheumatism of adults, is rarely seen ’,
in that of children, the rarity being in inverse proportion I
to age. It only begins to appear with more severe joint
affection as age advances, and is rarely extreme before
puberty. Other conditions, again, associated with the
profuse sweating are also wanting. The sudamina and
miliary eruption which so often accompany it in adults are
rarely if ever seen in children. And as the inflammation
of joint structures is slight, so also is the pyrexia. The
temperature seldom runs high; and this is the more remark-
able because, as a rule, it rises readily in children-goes
up suddenly for very slight cause to 104&deg; or 105&deg;, perhaps
from such trivial disturbance as a dose of irritant food or a
passing chill. Moreover, many more structures are in-
volved, so that it must be chiefly arthritis which raises i
temperature. Yet here in this eminently pyrexial affection
it seldom rises in children above 101&deg; or 102&deg;; 103&deg; and 104&deg; I
are comparatively uncommon, and such rise is usually of short
duration. Look at the case of S-, for instance, given
in Series VIII. As you will see, during his stay in hospital
from December, 1887, to March, 1888, a period of four
months, lie had articular rheumatism, eruption of nodules,
endocarditis, and tonsillitis, in addition to chorea and ery-
thema, and died of the disease at last. Yet his temperature
was chiefly subnormal, rising only once to 101&deg; for a single
night, and once to 100&deg; for a like petiod. Take, again,
the case of John T-, given in Series X. He was in
hospital for nine months almost continuously. He had,
amongst other rheumatic phases, during his stay, arthritis,
endocarditis, pericarditis, pleurisy, a pulse of 120 to 130,
and the disease steadily progressed to a fatal ending.
He died of recurrent pericarditis. Yet his highest tem-
perature was 101.5&deg;; for two short periods only did it reach
101&deg; ; for the rest it rarely reached 100&deg;. Hyperpyrexia,
which occurs now and again in the acute rheumatism
of adults, and is in them so grave and dangerous, often
absolutely uncontrollable, is rare in childhood. I have
never seen a case of fatal hyperpyrexia in a child, and I
can find no instance in which the temperature has shown a

10 This has subsequently received further illustration and confirma-
tion. Since the above was written, and three weeks after the occurrence
of the transient arthritis recurred, pericarditis has supervened. The
chorea has disappeared, and there is no articular affection.

persistent tendency to run up rapidly beyond control to a
fatal height. Dr. Fagge observed 11 that in fourteen cases of
fatal rheumatic hyperpyrexia at Guy’s Hospital all but two
were over twenty years of age, and these were a boy of
nineteen and a girl of eighteen. In Dr. Wilson Fox’s12
twenty-two cases of rheumatic hyperpyrexia the youngest
was a girl of seventeen. Dr. Barlow mentions a case of
fatal rheumatic hyperpyrexia in a girl of thirteen, but lie
does not give the range of temperature, or state that hyper-
pyrexia was the direct cause ot death by running up uncon-
trollably to a fatal height.
The slight arthritis of childhood often assumes a mislead-

ing aspect, and it is sometimes difficult to distinguish it
from other ailments involving pain and tenderness of parts.
Their recognition is of immense importance, since a deadly
endocarditis or pericarditis may 1’e insidiously developing
concurrently. 1 give one or two clinical examples of errors
of the kind.
M. T-, a girl of three, was observed to be slightly

feverish and ailing on Feb. 10th. On the 12th the great toe
of one foot was found to be swollen and tender. On the
13th she was brought to me. The child had a white and
dry tongue; pulse 120; temperature 103&deg;. The swelling
and tenderness of the toe were supposed to be due to
chilblain. No other joints were affected, but the pulse and
temperature suggested articular rheumatism. The heart
sounds were clear. Two days later (Feb. 15th) both feet
and both ankles were slightly stiff, tender, and swollen, and
movement of them was painful; temperature 102&deg;. On.
examining the heart, a soft murmur was audible at the apex.
The following day the pain and stiffness of joints were almost
gone ; temperature 99&deg;. The cardiac murmur had become
full and blowing. This murmur persisted for many weeks,
and then gradually disappeared. The father’s sister and her
child had both had acute rheumatism, and the former
pericarditis and mitral valvulitis also.
Take another case I saw in consultation a few years

ago-a little girl four years old. The child had had for a
week or ten days difficulty in putting the right heel down,
and was supposed to have incipient talipes, for which she
had been galvanised steadily without result. The difficulty
in putting down the heel had subsided, but the child still
showed the greatest disinclination to walk. I could find no
deformity or distortion, but I found both knees unmistak-
ably swollen and tender, especially the left. The tempe-
rature was 100&deg;. It turned out, too, upon inquiry, that the
girl had suffered from pains and stiffness in the knees and
ankles from time to time for the previous six months; and
further, the mother had had rheumatic fever. I had no
doubt that the joint trouble was rheumatic. Under salicin
and citrate of potash all tenderness and stiffness disappeared,
and in a day or two the child was running about as usual.
Here is another example. R. C-, a boy five years old,

was brought to me because he had suddenly become unable
to walk when he got out of bed in the morning. He was
most reluctant to attempt it, but when made to do so he
went on tiptoe with bent knees; any attempt to straighten,
the knees gave pain. The ham tendons were rigid and very
tender. There was no swelling. The temperature was 103".
The heart’s action was much excited, but there was no bruit.
It appeared that the mother had had rheumatic fever and
acute pericarditis, and examination showed a loud mitral
murmur. Salicin was given freely, and in twenty-four hours
the stiffness and tenderness had so far declined that the
child was able to walk, and the temperature had gone
down to 100&deg;.
I Another example which I think throws great light upon
cases of valvular disease of the heart of unexplained origin
is that of Ernest C-, a boy who was admitted into the
Children’s Hospital with a loud mitral regurgitant murmur,
heaving diffused impulse, bulging prpecordia, and other
signs of hypertrophy and dilatation. He had never been
observed to have any articular affection or chorea, or other
sign of rheumatism. There was no family history of rheu-
matism. Three weeks after admission he suddenly com-
plained of pain in one knee, and could not bear to straighten.
it or use it in walking. The tendons on each side of the
popliteal space and its lower border were found tense,
swollen, rigid, and extremely tender. There was a slight
rise of temperature. In view of the mitral disease, there
could be little doubt that the affection of the knee was
rheumatic, and that the valvular disease was likewise the

11 Principles and Practice of Medicine, vol. ii., p. 546
12 Treatment of Hyperpyrexia, p. 71-77.

13 Brit. Med. Jour., Sept. 15th, 1883, p. 513
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result of rheumatic endocarditis, possibly accompanied by
some slight arthritis which had escaped with little notice
and long been forgotten. This affection of the tendons
of the hamstring muscles-the biceps, semi-tendinosus,
.semi-membranosus, gracilis, and sartorius,-and walking
with bent knees on the tips of the toe to avoid
tension of them, is, I think, very characteristic. I had
seen it now many times in rheumatic children, and it is
.analogous to the stiff neck and torticollis which is sometimes
in like manner the first or sole feature of a rheumatic attack.
Conversely, other conditions are often mistaken for articular
- rheumatism. Essential paralysis in its early stage, when
there is great hyper&aelig;sthesia, is one of them. The chief

points of distinction are that in essential paralysis there is
extreme flaccidity of muscle, the limb falling limp and loose,
drooping of the toes, and the fact that the tenderness in
general is not confined to joints and tendons. Later the
disappearance of faradic contractility and tendon reflex
would be decisive. I have, however, now under my care at
Great Ormond-street a boy who had considerable rigidity
,about the knees, the extension of which gave great pain.
The tenderness was, however, general, the toes drooped, and
faradic contractility had almost disappeared in the affected
muscles.
Another condition which is liable to be mistaken for

.slight rheumatic arthritis is syphilitic disease of the ends
of the,long bones. In this there are tenderness and swelling
.from accompanying periostitis, and there may be even some
arthritis, the limbs being kept motionless from pain on
movement. It may be distinguished by the presence of other
,signs of congenital syphilis, and by the history possibly; but
the age at which it occurs-viz., in the first few months
after birth-is almost diagnostic. Rheumatic arthritis is
almost, if not quite, unknown in early infancy. I have
never seen it under two years, although Dr. Goodhart has
noted some doubtful cases in children of two or three months,
and Henoch records one at ten months. Senator has collected
several cases in infants, one at four weeks old.
Another condition which has been mistakenly regarded

as rheumatic is the tenderness, swelling, and immobility
of the limbs which arise in infantile scurvy-the so-called
scurvy rickets. This is to be distinguished by the swellings
being limited usually to the shafts of the long bones,
although I have once seen a periosteal swelling on the
malar bone and swelling and tenderness of the joints.
Such, however, are rare exceptions. Other diagnostic points
are the existence of spongy gums, subcutaneous h&aelig;mor-
rhages, and albuminuria. And then infantile scurvy is limited
to the bottle-feeding period-i.e., the first eighteen months
or two years, when articular rheumatism is almost un-
known. The swelling of the wrists in tetany, the arthritic
haemorrhages of hemophilia, the joint trouble of strumous
disease, and pyamic arthritis are all conditions liable to be
mistaken for articular rheumatism. I have only time to
call attention to them as possible sources of error.
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LECTURE II.

Ix my former lecture I discussed the questions of con-
tagion and of specific character as applied to enteric fever,
advanced objections against the germ theory of disease,

challenged proof of the statement that enteric fever can be
distinguished from the other common inflammatory affec-
tions, and denied that it possessed any contagious properties.
I propose in the present lecture to advance such further
evidence of the truth of my argument as may be obtained
by tracing the relationship between enteric fever and other
diseases.

The intimate relationship between ague and enteric fever
lias been forced upon the attention of every practical field
officer from the earliest times, and a great difficulty has
always arisen in classifying these and other related diseases.
In the American war cases occurred the symptoms of which
would indicate rather a combination of diseases than any
one disease. Speaking of the causes of ague, Dr. Maclean,
in Reynolds’s System of Medicine, says: "I desire to express
my entire dissent from the doctrine that specific agues are
the result of suppressed cutaneous secretion under sudden
impressions of cold. If it were so, we should have agues
constantly occurring in temperate climates during the

summer months in places where no miasm exists, which is
contrary to all experience." In answer to this statement,
made in 1866, I must adduce the fact that ague still exists
in London, the climate of which is both temperate and, in
comparison with malarial districts, free from miasm. During
the eight years 1871 to 1879 I had forty-four cases of indi-
genous ague under my care. Their ages ranged from twelve
to sixty-one, the average being about thirty. Half were
females, and the commonest variety of the diseasewas tertian.
All but seven cases (which came from Essex and Kent)
were resident in the low-lying districts around the hospital,
the same which, with one or two exceptions, furnished my
cases of enteric fever. Of these cases, twenty-eight developed
the disease in London; they were mostly women, who,
owing to abiding continually at home, were probably thus
rendered more liable to the disease. It is clear, then, that
we still have ague in London, but whether it be due to
miasm in the sense in which Lancisi and his followers use
the word, I will leave others to speculate. I know nothing
of an aerial poison emanating from an open marsh. The
conception was one worthy of the eminent countryman of
Dante, and it has proved to be so suitable to the credulity
of the medical mind, that for the best part of two centuries,
and up to the present time, it has remained the unshaken
pivot upon which our ideas of intermittent fever have
turned. Nothing doubtless has retarded the advance of
medicine so much as the translation of our ignorance into a
subtle phraseology; and so long as it is done, so long will
it remain an inexact science. What is the cause of ague?
Accepting the hypothesis of Lancisi, the eighteenth and
nineteenth centuries have told us over and over again,
"miasm." What is miasm? We do not know; everybody
but a medical man who is brought up to the manner of it
would see the absurdity of this. In this particular instance
we have been so long taught to look to the air that we can
hardly bend our gaze to the ground, and yet, if the word
miasm had been applied to terrestrial instead of aerial
impurity, we should long ago have appreciated the truth that
it is impure drinking-water, and not a mere aerial exhalation
which is tiie preaisposing cause or maiariai ievers.

Several of the reporters of the cases which occurred during
the American war refer to impurity in the drinking-water
as occasioning a predisposition to malarial affections, the
maximum and minimum of the prevalence of the fever
corresponding in time with the maximum and minimum of
organic impurity in the water-supply. To turn back to my
own cases, one of my patients stated that he and three of
his fellow-workmen contracted ague by drinking brackish
well water; and the severest case of intermittent fever asso-
ciated with enteric symptoms that I have ever witnessed
was that of a strong healthy man about thirty-five years ofage, a master builder, whose attack appeared to be due to
swallowing a mouthful of sewer water while bathing at sea.
After the aguish paroxysms had declined, enteric symptoms
became prominent, and Dr. Murchison, who saw the case at
this time, declared it to be enteric fever.
Turning to the clinical history of the two diseases, we

shall not fail to notice a complete similarity in the early
symptoms in a great many cases. According to Dr. Maclean,
the premonitory symptoms of ague are usually nausea,
anorexia, muscular pains in the back and lower limbs, with
usually a slight feeling of chilliness, soon passing into trifling
heat, which may recur for several days before a regular
paroxysm of shivering fever with headache and sweating sets
in. Referring to my cases of enteric fever, I find cold chills
followed by perspiration, pains in the arms and legs, and
headache recorded as initiatory symptoms in thirty-two
out of my 232 cases. Thus allied in origin and onset, the
relationship hereafter becomes closer and closer until the
intermittent affection is merged in the continued fever, a
mild form of remittent forming the link.
But even through the course of an ordinary attack of

enteric fever we can still trace the intermittent character in


